Hypertonic saline and seawater solutions damage sinonasal epithelial cell air-liquid interface cultures.
Nasal irrigation (NI) is commonly used to treat several sinonasal diseases, including chronic rhinosinusitis with nasal polyps (CRSwNP); however, the effects of NI on the sinonasal epithelium are not fully known. The aim of this study was to investigate the effects of commonly used NI solutions on epithelial mucociliary and barrier functionality in primary cultured human nasal epithelial cells (HNECs). HNECs from control subjects and patients with CRSwNP were established as air-liquid interface (ALI) cultures. Differentiated cultures were treated with different NI solutions, including isotonic 0.9% and hypertonic 3.0% saline, isotonic and hypertonic seawater, and Ringer lactate solution. The changes in ciliary beat frequency (CBF), numbers of ciliated and goblet cells, and cytotoxicity were measured. Epithelial barrier functionality was assessed by measuring the transepithelial electric resistance (TER), paracellular flux, and expression of tight junction protein zonula occludens-1 (ZO-1) and occludin. Isotonic saline, isotonic seawater, and Ringer lactate solutions did not affect epithelial mucociliary and barrier function in either control or CRSwNP-derived ALI cultures; however, hypertonic saline induced a significant disruption of these cell functions in both cultures. Hypertonic seawater caused a transient decrease of CBF and TER in CRSwNP-derived ALI cultures, in contrast to inducing an obvious mucociliary and barrier dysfunction and cytotoxicity in control ALI cultures. Although isotonic NI solutions appear to not affect epithelial mucociliary and barrier function in control and CRSwNP-derived ALI cultures, hypertonic saline and seawater solutions damaged sinonasal epithelial cells in ALI cultures. The safety and efficacy of these solutions requires further investigation.